FOREWORD
The frequency with which Dr. Scarborough's thesis has been consulted during the past three years has indicated the desirability of rendering it accessible to investigators who are engaged in blood studies upon animals. The normal blood picture of the commonly used animals has been determined at great length by many investigators, but almost always as incidental to and for the control of experimental work in which alterations in the picture were expected. In consequence the data relating to the normal findings are hidden under titles which refer only to the object of the experimental work. The purpose of this compilation is to make these data relating to normal blood pictures more easily available.
No attempt has been made to include the literature since I926. The mass of material up to that time was so extensive that the recent additions would not significantly alter the averages. New and more accurate methods may be expected to change these normal values. This study has brought to light many mistakes of authors who were not aware of similar work already done by others, as well as several important deficiences in our knowledge of the blood picture of laboratory animals. 
INTRODUCTION
In the establishing of normal values only studies in which the technic of the author has seemed scientifically precise have been considered. The number of counts made by each author has been taken into account, the average normal of each author being multi-. plied by the number of counts made before the final average was; established.
Only counts made on recognized normal healthy animals have been included.
In the tables throughout the text the red blood corpuscles are expressed in millions, to the nearest tenth, per cubic millimeter. The white blood corpuscles are given in thousands, to the nearest tenth, per cubic millimeter. In the columns headed "maximum"' and "minimum" are given the highest and lowest counts found in the normal animals examined by each authority. All cell measurements are for fixed specimens.
In the majority of instances it has been possible to ascertain the number of animals examined. In certain instances, however, the author states what he found to be the normal value. When such is the case the word "normal" has been written in the column re--served for the number of counts, and in establishing the final average the number of animals examined has been arbitrarily assumed.
to be ten.
In arranging the material each animal has been studied entirely apart from the others, and the normal values established have been collected in the final table. THE RIABBIT With rabbits it is possible to make repeated counts on the same individual without endangering the blood supply of the organ or giving pain to the animal, and subsequent counts show no resulting alteration in the values for the various individual constituents of the blood. I. Techrnic for obtaining blood. The dorsal vein of the ear is used as the source of blood by practically all experimental workers. A small area should be shaved and cleansed with alcohol and ether. A spring-lancet puncture causes an adequate but not too profuse flow of blood. With most laboratory rabbits blood may be taken without tying the animal to a rack, the rabbit being usually entirely non-resistant during the operation. II. Description of the red blood cells. The typical erythrocyte is a round, biconcave disc, similar to the human blood cell. They are rather poor in hemoglobin, appearing rather anemic. There is considerable anisocytosis and poikylocytosis. Polychromatophilia is common (Klieneberger and Carl2"'* find one polychromatic cell to every 40 normal cells). Stippling is occasionally noticeable.
Howell-Jolly bodies are not found in normal blood (Morris375).
According to Rous and Robertson478 the poikylocytes show great diversity of form, simulating drumsticks, dumb-bells, pears, spheres, and short, thick threads brightly tinged with hemoglobin. Fragmentation forms are rather frequent, the number in a given individual being remarkably constant from day to day.
Nucleation. There are no nucleated red blood corpuscles in healthy adult rabbits, according to Blumenthal and Pseudo-eosinophils, or Amphophils. The term amphophil was first applied by Schwartz, a pupil of Ehrlich, who said that the granules of these cells took both acid and basic dyes. The majority of authorities recognize the term pseudo-eosinophil as the most appropriate name for these cells. They have also been called "fine granular oxyphils" (Kanthack and Hardy274), "micro-oxycytes" or "micro-oxyphils" (Durham 150), "oxyphils" (Gulland and Goodall202), "ampho-oxyphils" (Meyer363), "mono-oxyphils" (Furno'84), and "neutrophils" (Mezincescu366, Hirschfeld&2, and others).
These cells are about IO to I2/u in diameter (Brinckerhoff and Tyzzer58, Corsy'03, Roger and Josue467). The nucleus is polymorphous, most often bi-or tri-lobed. Corsy'03 has found an average Arneth count of 310, with the following class distribution:
Treadgold569 considers the normal Arneth count to be from 220 to 260. Corsy's description of the nucleus is concise: a fine chromatin network, or more often, the chromatin is assembled in small spherical balls which, upheaving the nuclear membrane, give to the contour of the nucleus an irregular aspect. The nucleus may have the appearance of several nuclei united by narrow thread-like processes. Occasionally a cell appears to be definitely polynuclear (Gruber200, Massart 53).
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The granules are numerous, but not as densely packed as are cosinophilic granules. They are rounded, and of fairly uniform size, although Fritsch'8' states that they are of varying size and shape. Klieneberger and Carl28' report rare, short, rod-formed granules. They are larger than the neutrophilic granules of man, but slightly smaller than the human eosinophilic granules. They are from 1/3 to 1/4 the size of the eosinophilic granules, and are said by Durham'50 to be larger than the pseudo-eosinophilic granules of the guinea pig. In staining these granules take the acid stain by preference, but possess at the same time, though in slighter degree, an affinity for basic dyes.
Ability in differentiating these cells from the eosinophils is acquired by experience, and identity is established chiefly by the size of the granules.
Lymphocytes. These are analogous to those in human blood, being circular cells with a circular, occasionally indented pyknotic nucleus and a narrow zone of strongly basophilic, non-granular protoplasm. The size of the individual cell ranges from 5 to I 2/A.
Large mononuclears and transitionals. These cells range in size from 8 to 20A. The nucleus is large, vesicular, in shape round, oval, elongated, curved, or horseshoe-like. The nucleus is eccentrically placed. The protoplasm is relatively more abundant than in the lymphocytes, and is weakly basophilic, without granulation.
Polymorphonuclear eosinophils, called "coarse granular oxyphiles" by Brinckerhoff and Tyzzer58, "megoxyphils" or "megoxycytes" by Durham'50. These cells are somewhat larger than the pseudo-eosinophils, varying in size between 8 and I5 A (Corsy'03 Roger and Josue467). The nucleus is distinctly outlined, moniliform or polymorphous in shape, usually bi-or tri-lobed, rarely with four lobes, the lobes being connected by slender threads of cytoplasm.
The granules are very abundant, large (3 to 4 times the size of the pseudo-eosinophilic granules), ovoid or bluntly fusiform in shape, with a strong affinity for acid stains.
Okintschitz4'3 confused these cells with pseudo-eosinophils, and states that there are 50 per cent polymorphonuclear eosinophils in normal rabbit blood. As stated before, the distinction can readily be made after some experience. 
